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INIRODUCTIQIJ 

Samples  of  the  standard  varieties  and  many  of  the  new  strains  of  hard 
red  spring  wheats,  grown  in  cooperative  experiments  in  the  spring  wheat 
region  2/  of  the  Ifoited  States,  are  milled  each  year  by  the  ISaited  States 
Department  of  Agriculture  and  the  flours  baked  into  bread  to  determine  their 
quality  characteristics. 

The  baking  methods  and  techniques  used  on  the  1952  crop  were  essentially 
the  same  as  used  in  testing  the  wheat  varieties  and  strains  for  the  1944 
to  19  51  crops,  inclusive. 

The  purpose  of  this  report  is  to  make  available  to  cooperators  the 
quality  data  from  the  1952  crop  obtained  from  standard  varieties,  new 
strains,  and  commercial  hard  red  spring  wheat. 


SOURCE  OF  SAigLES 

Tests  were  made  on  composite  and  individual  samples  of  the  uniform 
varieties  and  of  many  other  varieties  and  strains  grown  in  plot  experiments 
at  cooperating  stations.  These  included  samples  grown  at  Madison,  Wis.; 

St.  Paul,  Morris,  and  Crookston,  Minn.j  Fargo,  Langdon,  Edgeley,  Williston, 
Minot,  and  Dickinson,  'N.'  Dak,  j ‘Brookings  , ’Eureka,  and  Highmore,  S.  Dak.; 
and  Havre,  and  Itocca^in,  Mont,  'Similar  tests  were  made 'bn  Eastern  and 
Western  Composited ’df 'the  26 'strains  grown  in  the  Ifoiform  Regional  Nin'series ; 
on  the  wheats  froiii  the  Supplementary  yield  nuhsef le’s  ; and  from  the  station 
nurseries  at  Havre,  'Moccasin,  arid 'Choteau,  Mont,,  and  Madison,  Wis  , Tests 
were  also  made  on  ’ai  number  of  fOribigri  vari’e'ties'  and  strains  grovvn  at  Choteau, 
Montana,  and  wheats  grown  undbri  ‘different  fertilizer  treatments  in  Montana, 

There  were  also  included ’15  samp'les  composited  from  samples  of  carlot 
receipts  of  wheat ‘accumulated  during  a 90-day  period  of  the  1952  crop 
movement  by  the  Mi'nrieapolis , 'Duluth,  and  Great  Falls  offices  of  the  Grain 
Branch,  Production  and  Marketing ’Adminis'tratibn . ' These  samples  represent 
country-run  receipts  of  the  class’  hard  red  spring  wheat  and  included  only 
those  lots  that  were  graded  No,  3 or  better  under  the  official  grain 
standards  of  the  IH'ited  States.  ''These  hereafter  referred  to  as  commercial 
samoles.  This  is  the  fourteenth  season  that  such  samples  have  been  collected 
and  tested. 


Ausemus,  E,  R,  Results  of  spring  wheat  varieties  grown  in  coop.erative 
plot  and  nursery  experiments  in  the  spring  wheat  region  in  1952,  U,  S, 
Dept,  Agr,,  Bur,  Plant  Indus',,  Soils,  and  Agr»  Engin,,  Div.  Cereal  Crops 
and  Dis,  271  CC,  64  pp , April  1953,  ISiiversity  Farm,  St.  Paul  1,  Minn. 
Processed.  ' 
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IiffiTHODS  USED  IN  MILLING  MD  BAKING  lESTS 


After  the  removal  of  dockage,  the  samples  were  prepared  for  milling 
by  use  of  a milling  separator  and  a scourer  (both  machines  of  experimental 
or  laboratory  size}*  The  wheat  samples  were  tempered  in  two  stages.  The 
water  for  the  first- temper  was  added  72  hours  prior  to  milling  and  raised 
the  moisture  content  of  the  grain  to  between  13.0  to  16.0  percent  or  within 
1 percent  of  the  total  moisture  required  depending  upon  the  hardness  of 
the  varietyn  Ihe  additional  1 percent  of  water  for  the  second  temper  was 
added  l/2  hour  before  milling  and  raised  the  moisture  content  of  the  grain 
to  between  14.0  and  17.0  percent.  The  wheat  was  milled  on  a Buhler  automatic 
laboratory  flour  mill  provided  with  three  break  and  three  reduction  rolls, 

A 90  percent  patent- flour  used  in  the  chemical  and  bread-baking  tests  was 
made  and  the  low  grade  flour  discarded.  However,  the  flour  yield  data  in 
the  tables  are  reported  on  the  basis  of  a straight  grade  flour  (lOO  percent) 
obtained  from  each  sample. 

The  tes t-weight-per-bushel  of  each  sample  was  determined  in  the 
laboratory  on  the  dockage-free  wheat.  The  protein  and  ash  contents  are 
reported  on  a 14.0  percent  moisture  basis  and  the  flour  yield  on  a moisture- 
free  basis. 

The  hardness  of  the  grain  was  determined  by  pearling  20  grams  of 
dockage-free  whole  wheat  for  1 minute  in  a model  No.  38  StrOng-Scott  Pearler, 
The  amoimt  of  material  pearled  off  expressed  as  a percentage  of  the  wheat 
is  called  the  pearling  index.  This  pearling  ind.ex  has  been  found  useful 
not  only  as  a guide  in  tempering  the  samples  for  milling,  but  also  as  a 
measure  of  the  hardness  of  the  grain.  A low  index  figure  indicates  hard 
grain  and  a high  index  figure  indicates  soft  grain. 

The  bread-baking  tests  on  the  1952  samples  (same  as  used  on  the  1944  to 
1951  samples  inclusive)  were  made  by  a rich  formula  with  none  or  varying 
amounts  of  potassium  bromate  added. 

• 'I 

The  method  used  in  1952  with  the  various  ingredients  is  shown  in 
table  1 . 
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Table  1. — Baking  method  and  ingredients  used  for  samples  of  the  1952  crop. 


Ingredients  and 
treatment 

'Weight  of 
ingredients,  etc. 

Flour  (grams) 

100.0 

Yeast  (grams) 

2.0 

Salt  (grams) 

1.5 

Sugar  ( grams ) 

5.0 

Potassium  bromate  ^ (mgs.) 

Op  timura 

H'klted  wheat  flour  (grams) 

.25 

Nonfat  dry  milk  solids  (grams) 

4.0 

Shortening  (grams) 

3,0 

Water  absorotion  (percent) 

Op  timum 

Mixing  time  (minutes) 

Op  timum 

Fermentation  time  (minutes) 

180 

Handling  of  dough 

1st  punch  after  105  minutes 
2nd  punch  after  additional  50  minutes 
Mold  after  additional  25  minutes 
Proofing  time  - 55  minutes 
Baked  25  minutes  at  450°  F. 

1/  0 to  3 mgs.  of  potassium  bromate  used  as  necessary  to  obtain  maximum 
loaf  volume. 


This  baking  procedure  is  based  on  the  method  of  the  American  Association 
of  Cereal  Chemists,  with  certain  modifications  deemed  necessary  for  unbleached, 
experimentally-milled  flour. 

A check  or  standard  flour  (12,8  percent  protein  and. 0.47  percent  ash 
on  a 14.0  percent  moisture  basis)  was  included  in  the  baking  trials  with 
each  day’s  tests.  The  average  loaf  volume  of  baking  tests  made  with  the 
standard  flour  was  814  cc , and  the  standard  error  was  14.7  cc . On  this 
basis  the  least  significant  difference  between  2 single  bakes  is, 42  cc . 


The  undersirable  property  of  each  variety  with  respect  to  grain  and 
texture  and  crumb  color  characteristics  of  the  bread  is  indicated  in  the 
tables  by  ”q”  for  questionable  and  ”u"  for  unsatisfactory,  adjacent  to 
the  numerical  data  pertaining  to  the  property  in  question.  No  letter  or 
other  symbol  with  the  numerical  score  is  used  to  indicate  a satisfactory 
rating.  The  following  scores  may  be  used  as  an  index  for  judging  the  grain 
texture  and  crumb  color  quality  of  the  bread; 


59  or  below 

60  to  69 
70  to  79 
80  to  89 
90  to  99 

100  and  above 


Very  poor  or  unsatisfactory 
Poor  or  questionable 
Fair 
Good 

Very  good 
Excellent 
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Bread  loaf  volume  must  also  be  adequate  for  the  protein  content  of 
the  flour,  if  the  variety  is  to  be  considered  satisfactory.  Loaf  volume 
at  different  protein  levels  determined  in  previous  tests  may  be  used  as  a 
guide  in  appraising  the  data  in  this  report*  The  loaf  volumes  expected 
for  any  given  flour  protein  content  are  as  follows; 

Flour  Protein  Loaf  Volume 

Pet,  (Cc,) 


8,0 

605 

9.0 

660 

10.0 

700 

11.0 

750 

12,0 

820 

13.0 

865 

14.0 

905 

15.0 

960 

16.0 

1005 

17.0 

1055 

18.0 

1100 

14,0  percent  moisture  basis. 

Varieties  or  selections  having  loaf  volumes  of  approximately  125  cc. 
less  than  the  expected,  as  based  on  the  flour  protein  content,  are  indi- 
cated by  "q”  (questionable)  after  the  loaf  volume  figure,  and  those  of  less 
than  approximately  200  cc , or  more  are  indentified  by  ”u”  (unsatisfactory) 
following  the  numerical  loaf  volume  figures  in  the  tables.  No  letter 
indicates  a satisfactory  volume. 

An  unsatisfactory  rating  on  one  or  more  of  the  orooerties  indicates 
that  the  variety  or  strain  i:s  generally  undersirable  for  hard  wheat  milling 
or  bread  making  purposes.  The  milling  properties  are  discussed  in  the 
text  material  and  should  be  considered  along  with  the  bread  baking  properties, 
A questionable  rating  on  one  or  more  of  the  qualitj'’  properties,  on  the 
other  hand,  may  be  balanced  by  other  outstanding  properties, 

EXPLRIilM  TAL  RESULTS 


The  quality  results  for  the  plot  and  nursery  composite,  yield  trial 
samples,  foreign  varieties  and  strains  and  the  wheats  grown  under  different 
fertilizer  treatments  are  given  in  tables  2 to  9 , The  results  for  the 
commercial  samples  are  shown  in  table  10  and  the  correlation  and  regression 
coefficents  for  five  varieties  and  strains  are  shown  in  table  11.  Summ.eries 
of  the  new  strains  of  current  interest  compared  with  Thatcher  are  shoivn  in 
table  12.  These  tables  are  largely  self-explan tory.  The  varieties  or 
strains  are  arranged  in  the  tables  in  order  of  their  maximum  loaf  volume. 
Acre  yields  are  included,  where  comparable,  to  assist  in  the  interpretation 
of  results. 
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COIlgQSIlE  OF  milFORM  PLOT  VARIETIES 

The  results  from  the  eastern  uriiform  comoosite  plots  are  given  in 
table  2,  Five  varieties  vfere  grown  un.iforirJy  at  stations  in  the  eastern 
half  of  the  region.  Quality  data  based  on  a composite  of  the  grain  from 
these  plots  are  given  in  table  2,  Of  the  five  varieties  it  will  be  noted 
that  Lee  had  the  highest  protein  content  as  well  as  the  highest  yield  and 
produced  the  best  loaf  of  bread.  ITaatcher  was  some  what  deficient  in  crumb 
color  and  grain  texture  score.  Other  differences  were  probably  within  the 
limits  of  experimental  error. 

Rival  and  Mi da,  considering  the  data  as  a. whole,  appear  to  be  the 
best.  Both  m.ade  bread  satisfactory  in  gra.in  and'  texture  and  crimib  color 
and  were  also  highest  of  the  group  in  yield  of  flour.  Lee  was  highest 
in  protein  content  and  loaf  volume, 

STATION  PLOT  EXPERILEiLTS 


The  quality  data  for  the  unifoi’m  varieties  and  a number  of  strains 
grown  in  plots  at  many  of  the  stations  in  the  region  are  grouped  by  States 
for  the  purpose  of  this  discussion,  Tne  data  are  sho^vn  in  table  S, 

The  Madison,  .Pis.,  samples  were  relatively  low  in  wheat  and  flour 
protein  but  in  general  were  high  enough  to  produce  satisfactory  bread« 

Henry  produced  the  largest  loaf  but  v/as  somewhat  dificient  in  crumb  color. 
Thatcher,  Sturgeon  and  Lee  gave  relatively  poor  loaves  of  bread  although 
about  average  or  in  the  case  of  Lee  above  average  in  protein  content, 

Thatcher  x Surpresa,  1764  x Henry,  and  H-194-41,  considering  the  data 
as  a whole,  made  the  best  bread  of  the  strains  tested.'  None  of  these  are 
as  strong  as  Thatcher,  but  approach  or  are  equal  to  Mida  with  a few 
exceptions,  which  will  be  mentioned  later, 

Thatcher  x Surpresa  has  yielded  a fairly  high  percentage  of  flour 
for  a test  weight  of  60.8  pounds  and  exceeds  Thatcher,  Henry,  and  Sturgeon 
in  protein  content.  The  dough  mixing  time  is  about  20  percent  shorter  than 
some  of  the  standard  varieties  and  the  dough  handling  characteristics  are 
slightly  weak  which  may  be  a seasonal  response.  Strain  1764  x Henry  has 
yielded  less  flour  than  either  Thatcher  or  Henry,  but  otherwise  milled 
satisfactorily.  Samples  of  1764  x Henry  tested  from  other  stations  in 
the  hard  red  soring  wheat  area  have  sho^m  it  to  have  the  same  low  flour 
yield  characteristic  and,  in  addition,  a num'ber  of  the  samples  have  shown 
poor  milling  prooerties.  Some  mill  chemists  have  fo'ond  the  dough  mixing 
time  longer  (we  have  not)  than  that  of  the  standard  varieties  and  object  to 
this  strain  for  that  reason.  Strain  K-194-41  has  made  good  bread  considering 
its  low  flour  protein  content.  The  loaf  volume  is  about  that  expected  for 
a 9,7  percent  flour  protein  content  and  the  internal  bread  characteristics 
satisfactory.  The  dough  properties  were  slightly  weak,  perhaps  a seasonal 
characteristic.  The  dough  mixing  time  was  longer  than  that  of  the  standard 
varieties.  It  should  be  noted  that  strain  H-195-45  also  had  a long-mixing 
time  and  has  made  bread,  nearly  as  good  as  that  from  strain  H-194-41.  Both 
of  these  strains  milled  well  and  yielded  a high  percent  of  flour. 
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Henry  x Cadet  N,Wo,  2239  has  made  acceptable  bread  which  is  comoarable, 
considering  the  data  as  a whole,  to  that  from  Mida, 

The  Minnesota  samples,  grown  in  plots  at  Crooks  ton,  St,  Paul  and  Morris, 
shoviT  the'  variety  Lee,  considering  the  data  as  a whole,  to  be  the  best 
of  the  samples  tested.  It  averaged  about  1 percent  higher  than  the  other 
comparably  grown  wheats  in  protein  content.  It  ranked  third  at  Morris  in 
loaf  volume,  but  was  best  of  the  group  in  grain  and  texture,  and  crumb  color. 

The  strain  1764  x Henry  N,  Wo,  2211  was  lowest  in  protein  content  at 
tvro  of  the  three  stations.  Bread  baked  from  it  was  satisfactory  but, 
considering  all  data  this  variety  ranked  lower  than  miost  of  the  varieties 
with  which  it  was  compared. 

Plot  samples  xvere  received  from  six  stations  in  'Worth  Dakota,  Lee, 
considering  the  data  as  a whole,  appears  to  be  the  best  variety  tested 
from  most  of  the  stations.  It  was  relatively  high  in  protein  content  and 
loaf  volume  and  the  bread  was  satisfactory  in  crumb  color.,  grain  .and  texture. 
The  strain  1764  x Henry  was  next-best.  It  also  ranked  high  in  protein  content 
and  loaf  volume  at  m.ost  stations.  At  iililliston  it  was  .lowest  in  over-all 
qualitv,  although  one  of  the  highest  in  protein  content.  It  appears,  at  all 
stations,  to  be  much  like  Thatcher  in  that  it  has  a low  crumb  color  score, 

A number  of  the  varieties  produced  a remarkably  high  percentage  of 
flour,  considering  the  test  weight  per  bushel  of  the  wheat.  Rival  perhaps 
averaged  best  in  this  respect  among  the  wheats  compared.  It  is  of  interest 
to  note  the  relatively  low  flour  ash  contents  for  so  many  of  the  high  flour- 
yielding  varieties. 

The  South  Dakota  samples  were  received  from  three  stations.  Eureka, 
Highmore,  and  Brookings. 

The  Eureka  and  Highmore  samples  will  be  discussed  together  since  the 
same  varieties  and  strains  were  grown  at  both  places.  Rushmore,  Cadet, 

1764  X Henry  and  Mida,  from  Eureka,  South  Dakota,  and  Rushmore,  Mida,  Cadet, 
and  Rival  from  Highmore,  South  Dakota,  have  made  the  best  bread  considering 
the  data  as  a whole.  It  is  of  interest  to  note  that  at  the  Eureka  station 
four  of  the  samples  — Rushmore,  Mida.,  Rival,  and  Lee  produced  a high  yield 
of  flour,  which  was  higher  than  that  usually  expected  for  the  test  weight 
per  bushel  of  the  samples. 

The  poorest  bread  from  these  two  stations  was  made  from  Rushmore^  x 
Surpresa  P.'M,36.  The  loaves  of  bread  were  unsatisfactory  in  .crumb  color  and 
grain  and  texture.  The  loaf  volumes  were  low  being  about  35  percent  lower 
than  expected  based  on  protein  content.  Both  samples  had  a short  dough 
mixing  time  and  were  much  lower  in  .water  absorption  than  Ruslamore  or  Mida. 

A short  dough  mixing  tim.e  such  as  found  in  this  strain  is  a definite 
objectionable  characteristic  in  a variety.  In  addition  to  the  short  dough 
mixing  time,  the  dough  properties  were  weak  and  not  elastic.  This  strain 
id  definitely  a poor  bread  wheat  on  the  basis  of  the  Eureka  and  Highmore 
results. 


The  samples  of  Triunfo  x Thatcher  630  — from  the  same  two  stations  - 
made  questionable  breadc  Iheir  loaf  volumes  were  lower^  (about  15.0'  percent) 
than  expected  from  their  protein  contents.  The  grain  and  texture  of  the 
bread  was  only  fair,  and  the  dough  mixing  time  short.  The  dough  handling 
properties  were  weak  and  the  water  absorption  lower  than  that  of  Rushmore. 

The  Highmore  sample  milled  fair,  the  flour  being  difficult  to  bolt  or  sieve. 
The  Eureka  sample  milled  satisfactorily,  Triunfo  x-  Thatcher  630  is  a 
stronger  wheat  than  Rushrr.oreS  x Surpresa  P.'vY.  36,  but’ neither  strains  appear 
to  be  promising  bread  wheats  based  on  the  results  from  these  t’wo  stations. 

Of  the  new  strains  from  these  stations,  1764'  x Henry  N,  Ho.  2211  appears 
to  be  the  best,  considering  the  data  as  a whole. 

Eighteen  varieties  and  strains  were  received- from  the  Brookings, 

South  Dakota,  station.  Most  of  the  samples  made  acceptable  bread.  However, 
some-  samules  were  deficient  in  one  or  more  properties  (milling,  dough 
mixing  times,  etc.)  indicating  they  are  of  questionable  value  for  bread. 

Rushmore2  x Surpresa  P,W»56  and  Rushmore  x Java  R’.iiT.S  had  considerably 
shorter  dough  mixing  tim.es  than  either  Rushmore,  Thatcher  or  Mi  da.  Thatcher 
X Surpresa,  C.I,  No.  12641,  Triunfo  x Thatcher  630,  RushmoreS  x Surpresa 
R.W.114  and  Rushmore  x Java  had  slightly  shorter  dough  mixing  times  than 
the  standard  varieties.  Rushmore^  x Surpresa  P.«T,36,  Rushmore  x Java,  and 
Rushmore  x Java  were  deficient  in  dough  handling  properties , being 

slightly  weak  and  not  as  elastic  or  pliable  as  Rushmore.  Triunfo  x 
Thatcher  630  milled  fair,  the  bran  being  tough  and  difficult  to  clean  free 
from  flour.  Thatcher  x Surpresa  C.I.  No,  12641  milled  satisfactorily,  but 
the  flour  was  very  soft  to  the  touch  and  not  as  granular  as  that  from  the 
standard  varieties. 

Of  the  new  strains,  H.R.P.  x Clarendon  N.  No.  2202,  and  Henry  x Cadet, 
C.I.  No.  12781,  seem  to  be  best,  considering  the  data  as  a whole.  -These 
-two  are  similar  in  many  respects  to  Rushmore.  It  should  be  pointed  out 
that  Rushmore^  x Surpresa  P.7iT.114  has  made  generally  acceptable  bread.  It 
has  a-  shorter  dough  mixing  time  than  Rushmore,  which  may  not  be  too 
objectionable  considering  its  other  characteristics.  It  is  a better  wheat 
than  Rushmore^  x Surpresa  P,i^Te36  on  the  basis  of  the  Brookings  sample. 

Plot  varieties  and  strains  were  received  from  the  Havre  and  Moccasin, 
Montana  stations.  The  primary  purpose  -was  to  evaluate  the  quality  of 
1764  X Henry  - N.No.  2211  as  compared  vidth  Thatcher,  Mida  and  Lee.  The 
results  indicate  that  1764  x Henry  N.  No.  2211  is  not  so  strong  as  Thatcher, 
but  equal  at  least  to  Lee,  exceot  with  respect  to  flour  yield*  Data  from 
this  laboratory  over  the  past  years,  indicates  that  N.  No*  2211  yields 
slightly  less  flour  than  Thatcher  of  comparable  test  weight.  Some  lots 
were  found  to  be  questionable  as  to  milling  properties*  In  some  cases  the 
middlings  have  been  hard  to  reduce  to  flour-.  The  sample  from  Moccasin, 
this  year  as  well  as  a number  of  samples  tested  from’’ the  I960  crop  was 
rated  as  unsatisfactory  in  milling.  Some  of  the  mills  in  the  spring  wheat 
region  have  found  the  dough  mixing  time  longer  than  that  for  the  standard 
varieties,  and  have  objected  to  N.  No.  2211  on  this  basis*  Our  results 
have  sho’iMn  it  to  be  about  the  same  in  mixing  tim.e  as  most  of  the  commercially 
acceptable  wheats.  N,  No.  2211,  however,  has  consistently  exceeded 
Thatcher  in  protein  content. 
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Table  3. — Yield,  milling,  baking,  and  chemical  results  for  the  hard  red  spring  wheats  grown  in  replicated  "plots”  in  1952 
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MINNSSOTA  INTRASTATE  PLOT  COMPOSITE 


The  results  from  the  Minnesota,  intrastate  plot  composite  (St,  Paul, 
Waseca,  Morris,  and  Crookston)  are  given  in  table  4, 

Lee,  considering  the  data  as  a whole,  appears  to  be  the  best  variety 
tested  in  this  group.  The  loaf  volume  is  less  than  for  some  others  but 
color  and  texture  scores  are  high.  In  contrast  with  results  from  many 
other  stations  the  protein  content  of  Lee  is  no  higher  than  for  many  other 
varieties,  Thatcher  x Surnresa  II-39-8  appears  to  be  a good  strain  except 
possibly  for  its  dough  mixing  time  which  is  less  than  that  of  either  Thatcher, 
Mda,  or  Lee,  It  milled  very  well  with  a high  yield  of  flour,  made  satis- 
factory bread,  and  was  low  in  flour  ash  content.  The  dough  was  slightly 
sticky  (additional  tests  may  not  show  this),  A number  of  the  Frontana  x 
Thatchers  look  promising  except  for  their  very  short  dough  mixing  times; 
about  half  that  of  'Thatcher  or  Mi  da.  Strain  11-46-13  appears  to  be  the 
best  of  these  for  quality.  Frontana  x Thatcher  II-46-3  was  unsatisfactory 
in  milling.  The  flour  was  soft  and  bolted  slowly.  All  the  Frontana  x 
Thatcher  strains  made  bread  that  was  generally  lower  in  Loaf  volume  than 
expected  on  the  basis  of  their  flour  protein  contents, 

Am^®  X Newthatch  is  one  of  the  best  in  yield  of  flour,  but  otherwise 
is  not  outstanding, 

Kentana  had  a low  loaf  volume  and  ranked  lowest  of  the  group  in 
qualitj/’,  although  it  v/as  equal  or  higher  in  flour  protein  than  many  others. 

The  bread  from  Henry  x Cadet  N,  No.  2300  was  fairly  good  especially  con- 
sidering the  low  protein  content  of  the  sample.  Henry  x Cadet  N,  No,  2233 
is  a promising  strain.  It  is  high  in  yield  of  flour  and  water  obsorption, 
has  a good  loaf  volume,  and  very  good  bread  grain  and  texture.  The  crumb 
color  is  low,  averaging  only  slighly  better  than  Thatcher,  but  considerably 
under  liida. 


Table  4,—Yield,  milling,  baking  and  chemical  results  on  hard  red  spring  wheats  grov/n  in  intrastate  plots  in  1952. 
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Data  for  acre  yield  not  supplied  from  St.  Paul,  Uasecja,  Morris  and  Crookston  stations 
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IMIFOM  REGIONii  NURSERY 


'Rato  samples  each  of  twenty-six  wheats  from  the  ISiiform  Regional  Nursery 
have  been  tested  for  their  milling,  baking,  and  chemical  properties « These 
consisted  of  a composite  of  grain  from  five  Eastern  stations  and  a composite 
of  grain  from  five  Western  stations. 

The  results  of  the  quality  tests  for  the  Eastern  and  Western  composites 
and  the  average  of  both  are  shoxAm  in  table  5,  The  data  for  varieties  and 
strains  are  discussed  first  for  the  Eastern  composites  followed  by  the  results 
for  the  Western  composites. 

EASTER-N  COI'FCSITS 

In  the  Eastern  Nursery  Composite,  Am^^  x Newthatch  N,  No.  3780  has 
made  the  best  bread,  considering  the  data  as  a whole.  The  protein  content 
was  high  although  no  higher  than  for  many  others.  It  had  a slightly 
shorter  dough  mixing  time  than  either  Thatcher  or  I'krquis . McMuraohy 
Exchange  x RedmanS  was  highest  in  loaf  volume  and  made  bread  that  was  good  in 
grain- and:  texture  and  crumb  color.  It  milled  satisfactorily  and  averaged 
74.6  percent  in  flour  yield,  A number  of  the  other  crosses  making  good 
bread  were  Timstein  x Mi da  11-42-89,  AmlO  x Newthatch  N.  No.  3894,  Lee  x 
N,  No.  3175,  Timstein  x Henry  11-44-65,  Pilot  x Thatcher  N.  No.  2170,  Lee 
X Frontana  N.  No.  2357,  Lee  x Mida  Sib  and  Henry  x Cadet  N.  No.  2300. 

Frontana  x Thatcher  -13,  made  a loaf  of  bread  having  a satisfactory  grain  and 
texture  and  crmb  color,  but  had  a short  dough  mixing  time.  Frontana  x 
Thatcher  Nos.  11-46-52  and  II-46-3  made  bread  that  was  medium  in  crumb  color 
■and  .grain  andhr  texture,  but  also  had  a short  dough  mixing  time  and  poor 
dough  handling  properties.  The  Frontana  x Thatcher  strains  as  a group 
averaged  considerably  shorter  in  dough  mixing  time  than  either  Thatcher  or 
iii  da . 

RushmoreS  x Surprrsa  P.W.36  and  P .W.114  also  had  short  dough  mixing 
times.  This  short  mixing  time  is  a definite  objectionable  characteristic. 

The  bread  from  Timstein  x Kenya  58,  was  the  poorest. 

A number  of  the  samples  produced  a low  yield  of  flour.  These 
especially  were  Lee  x Frontana  N.  No.  2357,  Kenya  58  x Newthatch  29,  Mida 
X Kenya  117A  and  Frontana  x Thatcher  II-46-3.  Those  samples  that  were  poor 
in  milling  characteristics  — middlings  hard  to  reduce  and  flour  soft  to 
the  feel  — were  Lee  x Frontana  N.'  No,  2357,  Mida  x Kenya  117A,  Kenya  58 
X Newthatch  and  Frontana  x Thatcher  II-46-3, 

^WESTEPJT  COi-POSITE 

In  the  Western  composite  most  of  the  samples  made  acceptable  bread. 

Pilots  X Thatcher  N.  No,  2170,  Henry  x Cadet  N.  No.  2233,  AmlO  x Newthatch 
N.  No.  3895,  Timstein  x Mida  11-42-89,  Lee  x Ns  3175,  N.  No,  3654,  IVIida  x 
Kenya  117A,  11-44-22  and  AmlO  x Newthatch  N,  No.  3894  made  the  best  bread, 
considering  the  data  as  a whole,  A number  of  other  samples  made  equally 
good  bread  but  were  deficient  in  dough  handling  properties,  being  weak  and 
not  quite  as  elastic  or  pliable.  These  were  Lee  x Mida  Sib  N.  No.  3880, 


-19- 


Timstein  x Kenya  58,  11-44-31,  and  Frontana  x Ihatcher  13,  The  two  other 
Frontana  x Thatcher  strains  Nos.  II-46-3  and  11-46-52  and  Rushmore^  x 
Surpresa  P.‘/¥,36  were  also  deficient  in  dough  characteristics.  It  is  of 
interest  that  the  dough  handling  properties  of  Pilot^  x Thatcher  N.  No. 

2170  were  strong  and  elastic  and  resembled  that  of  Thatcher, 

Frontana  x Thatcher  II-46-3,  Rushmore^  x Surpresa  ?,¥if,36,  1750  x 1753 
N.  Wo  . 2256  Kenya  58  x Wewthatch  -29  and  Frontana  x Thatcher  -'52  made  bread 
that  was  lower  in  loaf  volume  than  expected  from  the  protein  content  of 
the  samples.  The  internal  bread  characteristics  --  grain  texture  and  crumb 
color  — were  satisfactory,  Timstein  x.Henry , II-44r65  has  made  good  bread 
and  is  similar  in  many  respects  to  Marquis.  Rushmore^  x Surpresa  P.W.114, 
and  P.j¥,36,  eind  Frontana  x Thatcher  Wos . -13,  II-46-3  and  -52  had  consider- 
ably shorter  dough  mixing  time  than  either  Thatcher  or  Mi  da.  A short  dough 
mixing  time  such  as  found  in  these  strains  is  a definite  objectionable 
characteristic . 

The  bread  from  IvfcMurachy  Exchange  x Redman3  RL2624  was  good.  It  was 
one  of  the  better  varieties  in  yield  of  flour,  Henry  x Cadet  W.  Wo.  2239, 
and  iimlO  ‘x  Wev«rthatch  W.  Wo,  3894  were  also  equally  high  in  flour  yield. 

A number  of  samples,  produced  a lovj-  yield  of  .flour.  These  were  Lee  x 
Frontana  N.  Wo.  2357,  Frontana  x Thatcher  11-46-13,  Frontana  x Thatcher 
II-46-3,  Kenya  58  x Wevj thatch  -29  and  Frontana  x Tnatcher  11-46-52.  It 
is  of  interest  that  the  Frontana  x Thatcher  strains  as  a group  yielded 
about  8,0  percent  less  flour  than  Thatcher, 

The  samples  showing  poor  milling  characteristics  were  Lee  x Frontana 
N,  Wo,  2357,  Rushmore^  x Surpresa  P,/¥.114,  Frontana  x Thatcher  II-46-3, 
Frontana  x Thatcher  11-46-13,  Frontana  x Thatcher  11-46-52,  Mida  x Kenya 
11 7A  and  Kenya  -58  x Wewthatch  -29,  The’ middlings  were  difficult  to  reduce 
'to  floiir  and  the  flour  was  soft  to  the  feel. 


Table  5. — Yield,  milling,  baking  and  chemical  results  on  26  wheats  gro\7n  in  the  Uniform  Regional  Nursery  for  the  Eastern  Compositi 
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3IAIE  NURSERY  IRIALS 

Results  for  the  Havre  and  Moccasin,  Montana,  composite,  the  Choteau, 
Montana,  samples  and  the.  Madison,  vVisconsin , samples  grow  in  nursery  trials 
are  shoTWi  in  table  6». 

HAVRE  AND  MOCCASIN,  MON  mi:  A,  COI'/IPOSITE  . 

The  thirty-five  Havre  and  Moccasin  composite  samples  include  many 
strains  of  current  interest.  The  protein  contents  were  high;  the  dough 
properties  were  generally  strong;,  and  the  water  absorption  was  good.  All 
the  wheats  made  bread  that  was  satisfactory. 

One  of  the  principal  interests  in  these  tests  is  a comparision  of  the 
quality  of  the  strains  which  included  Rescue  in  their  parentage  with  the  ■ 
quality  of  Thatcher  and  Rescue.  These  strains  have  been  evaluated,  consider 
ing  the  data  as  a whole,  and  grouped  into  three  classes  as  follows; 

1st  - 1750  X Rescue,  B-50-120 

■ . / . Rescue  x Thatcher,  B-50-18 

Rescue  x Th»-  3615  - B-51-37 

2nd  - Rescue  x 1831,  B-51-9 

Rescue  x Th,-  S615,  B-51-27 
1764  X Rescue  B-49-78 
Rescue  x Th.-  3615,  B-51-39 
Rescue  x The-,  3615,  B-51-16 

3rd  - These  are  the  ones  with  questionable 
milling  properties 
Rescue  x Th,-  3615,  B-51-43 
1764  X Rescue,  B-49-90 
1750  X Rescue  B-49-102 

The  samples  in  group  1 are  about  equal-  to  Thatcher  and  better  than 
Rescue.  Group  2 is  not  as  good  as  Thatcher  but  about  equal  to  Rescue, 

Those  in  group  3 are  poorer  in  milling  (principally  because  of  slow  bolting) 
, than  either ■ Thatcher  or  Rescue  but  otherwise  have  made  satisfactory  bread 
generally  equal  to  Rescue.  , . • . • ■ - 

A discussion  of  some  of  the  other  wheats  from  the  Moccasin  and  Havre 

t . ■ . . f. 

composite  are  as  follows: 

A number  of  these  samples  showed  questionable  milling  properties. 

Those  fair  in  milling  - principally  because  of  slow  bolting.  - were;  1912  x 
1898,  1533A-1-12-1.-1,  2014  x 3175,  N.  No.  2387,  1947  x 2044^  N.  No.  2413, 

Lee  X 1912-1898.,  N.  No,  2406,  and  1898  x Lee,  1536A-5-4-1-1 . Lee  x Frontana 
N,  No.  2410,  and  1691  x 1756,  N.  No.  2035-1,  were  rated  as  good  in.  milling. 
These  two  varieti.es  bolted  somewhat  slowly  , a, property  that. may  or  may  not 
be  found  if  additional  samples  were  tested.  The  rest  of  the  samples  milled 
satisfactorily. 
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It  will  be  noted  that  a number  of  the  samples  produced  a high  percent 
of  flour  (74.0  percent  or  more). 

Red  Thatcher  was  111  cc.  lower  in  loaf  volume,  than  expected,  from 
the  protein  content  of  the  flour.  Pilot^  x Merit  U.  No.  2164  and  Rescue 
both  were  higher  in  loaf  volume,  considering  their  protein  contents.  The 
rest  of  the  varieties  and  strains  produced  satisfactory  loaf  volumes. 

There  were  a number  of  excellent  bread  baking  strains  among  these 
wheats.  Those  that  appear  best  considering  the  data  as  a whole  are;  Lee 
1520  X 1752,  N.  No,  2389  and  1919  x 2041,  1512A-2-1-1-2 , These  are  con- 
sidered equal  to  or  better  than  Thatcher  and  Rescue  except  for  loaf  volume. 
Rescue  produced  a better  than  average  loaf  volume  for  its  protein  content. 

Lee  X Frontana,  N.  No.  2410  made  good  bread.  It  was  not  quite  as  good  as 
Thatcher  or  Rescue , 

Those  samples  that  were  second  best  considering  the  data  as  a whole 
are;  Pilot2  x Merit,  N.  No.  2164,  1750  x 1753,  N,  No.  2256  and  1552  x Mida, 

C,  I.  12746,  Rushmore  and  Thatcher.  These  samples  are  better  than  Rescue 
except  for  loaf  volume  which  appears  to  be  better  than  normal,  as  already 
mentioned. 

A number  of  other  strains  of  good  bread-baking  properties,  but  of 
questionable  milling  quality  are  2014  x 3175,  N.  No.  2387;  and  Lee  x 1912- 
1898,  N.  No,  2406, 

The  strain  1764  x Henry,  No  No.  2211  made  good  bread  and  appears  on 
the  basis  of  these  tests  to  be  equal  to  Thatcher  and  better  than  Rescue. 

It  has  sho‘'/m.  good  performance  in  our  tests  on  samples  from  other  stations 
and  is  one  of  the  miore  promising  strains  tested  in  recent  years. 

CHOTEAN,  MONTANA 

The  Choteau,  Montana,  nursery  samples  as  a group  averaged  generally 
better  in  quality  than  the  Havre-Moccasin , Montana  composite.  All  the 
samples  made  satisfactory  bread. 

A number  of  the  Choteau  samples  showed  questicpable  milling  properties. 
These  rating  only  fair  in  milling  - principally  because  the  middlings  were 
tough,  hard  and  difficult  to  reduce  to  flour  - were  1750  x Rescue,  B50-120; 
Rescue  x Th,-S615,  B51-16;  1840  x Rescue,  Dick. 96;  and  1750  x Rescue, 

B49-102.  All  the  others  were  satisfactory  in  milling  with  a number  of  them 
producing  76.0  percent  or  more  in  fl.our  yield. 

All  produced  good  loaf  volumes  in  respect  to  the  flour  protein  content 
of  the  .samples . A number  of  the  samples  produced  higher  loaf  volumes  than 
expected  on-  this  basis.  The  doughs  were  strong  and  elastic  and  of  satisfactory 
quality,  Mida  x Rescue,  Dickson  46  was_  possibly  the  strongest  of  the  wheats 
in  dough  properties,  being  slightly  better  than  the  other  samples. 


All  these  samoles  have  made  acceptable  bread,  but  the  following  seem 
to  be  the  best,  Mida  x Rescue,  Dick.  93;  Mida  x Rescue,  Dick,  89;  i'Tis . 240 
X Rescue,  Dick.  94;  Rescue  x Ih.-  3615,  B51-39;  1764  x Rescue , -B49-90 ; 
and  Thatcher  x 3615,  H4258. 

It  will' be  noted  that  these  are  best  in  crumb  color,  grain  and  texture 
and  satisfactory  in  milling ' quality  as  well  as  loaf  volume.  The  last  two 
of  these  required  67,0  percent  water  obsorpticn  and  were  highest  of  the 
group  in  this  resoect.  These  are  equal, to  Tnatcher  and  better  than  Rescue 
considering  the  quality  data  as  a whole.  Strain  1750  x Rescue,  B50-120 
made  good  bread,  but  was  questionable  in  milling  quality,^  It  was.  slightly 
lower , ip  .crumb  color  than,  ^atchCr . It  was  equ.al  to  Rescue  in  bread 
characteristics. 

Rescue  x^  Th,-3el  615,  B51-16;  and  1750  x Rescue,  B49-102  are  perhaps 
the  poorest  of  the  group,  being  low  in  bread  characteristics  (crumb  color 
and  grain  and  texture)  and  deficient  in  milling  quality.  These  two  have 
also  been  lowest  in  yield  of  flour  among  the  samples,.  Strain  B49-102  has 
produced  a.  slightly  higher  loaf  volume  than  expected  for  its  flour  protein 
content. 

Strain  1840  x Rescue  Dick.  96  milled  fair.  It  was  one  of  the  better 
ones  in  bread  properties,  'but, somewhat  deficient^  in  milling  quality. 

MADISOil,  vfISGOhSIR  ' • 

The  grain  from  a number  of  the  nursery  samples  from  Madison,  was 
badly  weathered.  This  affected  the  milling  characteristics  more  than  the 
baking . 

Strain  H405C-7-1-1-3,  considering  the  data  as  a whole,  made  the  best 
bread -of  the  four  strains ■ tested.  Strain  H305-10  was  a close  second.  Both 
of  these  produced  a reasonably  good  yield  of  flour  for  their  test  weights 
and  the  flour  m.ade  satisfactory  bread.  The  dough  properties'  were  slightly 
weak  in  the  make-up,  but  still  considered  strong  enough  to  be  acceptable 
for  bread.  Strain  H306  was  one  of  the  better  ones  in  water  absorption  of 
flour,  crumb  color  and  grain  and  texture  of  bread,  but  deficient  in  yield 
of  flour.  Strain  H306  was  the  same  or  higher  in  flour  protein  content  than 
either  Thatcher  or  Henry,  but  much  lower  in  loaf  volume  than  either  of  the 
named  varieties. 

Strain  H405C-7-1-1-1  made  the  poorest  bread  of  those  tested.  It  appears 
to  be  deficient' in  yield  of  flour,  loaf  volume  of  bread,  and  lowest  in  bread 
cr\mib  color  of  the  samples.  It  is  considered  on  the  basis  of  this  one  test 
as  having  only  the  minimum  bread  quality  characteristics  for  acceptability. 

It  should  be  oointed  out  that  stra.in  H 405C-7-1-1-1  v/as  higher  in 
protein  content  than  either  Thatcher  ,or  Henry,  but  much  lower  in  loaf 
volum.e  than  either  of  them. 
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SUPPLSI^EIm  TARY  HARD  RED  SPRIIIG 
REGIOIIAL  YIELD  RURSERy" 


Three  new  strains  and  Mi  da  and  Thatcher  from  the  Supplementary 
Hard  Red  Spring  Regional  Yield  Nursery  were  tested  for  milling,  baking, 
and  chemical  properties.  A composite  of  grain  from  eight  stations  was 
made  as  indicated  in  a footnote  to  table  7, 

Frontana  x Thatcher  11-46-53  made  bread  having  the  best  crumb  color 
and  grain  and  texture.  It  was  high  in  water  absorption  and  flour  yield, 
and  low  in  flour  ash.  The  loaf  volume  of  the  bread  was  lower  than  expected 
from  the  protein  content  of  the  sample*  Tliis  indicates  that  the  gluten 
properties  of  Frontana  x Thatcher  are  weaker  than  those  of  the  comparably 
grown  Thatcher  and  Mi da.  Rushmore  x Surpreea  P.W.114  made  satisfactory 
bread  considering  the  data  as  a whole.  It  was  the  best  of  the  two  Rushmore 
X Surpresa  selections,  exceeding  ?./(/'. 36  in  loaf  volume,  grain  and  texture. 
The  dough  handling  properties  of  P./I.36  were  weak' and  the  loaf  volume  was 
lower  than  ejected  for  the  protein  content  of  the  samples.  All  the  samples 
from  this  nursery  milled  satisfactorily. 
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3PECIAL  FORSIQJ  VARIETIES  AND  STRAINS 

Results  for  ten  varieties  and  strains  from  Portugal  originally'  • 
but  growl  at  Ghoteau,  Montana,  are  shown  in  table  8.  They  are  of  interest 
because  of  their  possible  use  as  parents  in  crosses  to  obtain  resistance 
to  wheat  stem  saw  fly.  Thatcher  and  Rescue  were  included  for  comparison. 

The  varieties  and  strains  are  discussed  largely  on  a consideration  of  the 
quality  data  as  a whole  with  additional  remarks  about  some  of  the  individual 
properties  of  the  wheats. 

Loheiro  x Riberiro,  56227-1  and  Ribeiro  , 56206-11  were 'best  of  these 
strains.  They  were  equal  in  quality  to  Rescue,  but  not  so  strong  as 
Thatcher  which  was  rated  best  in  these  tests.  Both  of  these  strains  milled 
satisfactorily  and  the  doughs  were  of  good  quality  being  elastic,  and  pliable. 
Lobeiro  x Barbella,  56225-10  was  next  best  and  slightly  better  than  Barbella 
and  Barbella  x Santa  Martha*  The  latter  two  strains  were  lower  in  loaf 
volume  than  expected  for  their  protein  content.  The  dough  of’’ Barbella  x 
Santa  Martha  was  slightly  weak  and  sticky.  Amarello  de  barba  branca  x 
Ribeiro  was  questionable  in  milling  quality,  satisfactory  in, dough  properties, 
lower  than  expected  in  loaf  volume,  but  made  bread  generally  considered 
satisfactory  in  crumb  color  and  grain  and  texture.  It  was  excessively  high 
in  flour  ash,  greatly  exceeding  Thatcher  and  Rescue  in  this  respect.  In 
yield  of  flour,  it  averaged  about  the  same  as  Ribeiro,  but  was  considerably 
lower  than  a number  of  the  other  strains' which  yielded  5.0  to  7,0  percent 
more  flour.  The  size  of  a number  of  the  samples  in  this  study  was  small, 
(including  this  strain)  which  may  account,,  in  part,  for  some  of  the  low 
flour  yields* 

Lobeiro  x Barbella  Nos,  56225-4  and  56225-12  made  bread  that  was 
deficient  in  loaf  volume  and  low  in  crumb  color  and  grain  and  texture. 

The  dough  properties  of  both  were  slightly  weak.  Ribeiro  56206-3  made 
bread  that  was  low  in  loaf  volume  and,  poor  - in  crumb' color , The  milling 
properties  of  Ribeiro  were  poor  - middlings  tough  and  hard  to  reduce  to 
flour  - and  the  flour  ash  excessively  high, 

Lobeiro  x Barbella  No.  56225-8  made,  unsatisfactory  bread  and  was  the 
poorest  of  the  samoles  tested.  It  was,  however,  one  of  the  better  strains 
in  yield  and  flour  along  with  Barbella  x-  Santa  Martha,  showing  '77.1  .and 
77,7  percent,  respectively* 


Table  8,— Yield,  millinff,  baking  and  chemical  results  on  special  foreign  varieties  and  strains  1952  crop. 
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FERTILI ZER  EXPERIMEI'T  TS 

The  results  for  the  samples  grown  at  Bozeman,  Montana,  in  two  special 
fertilizer  trials  are  shown  in  table  9. 

Seven  varieties  in  the  first  study  were  grown  at  Bozeman,  Montana, 
under  irrigation  each  with  0,50  and  100  pounds  of  nitrogen  applied  per 
acre.  The  application  of  50  and  100  pounds  of  nitrogen  greatly  increased 
the  yields.  As  a result  of  increased  yields  per  acre  the  application  of 
50  pounds  of  nitrogen  decreased  the  protein  content  of  Thatcher,  Pilot, 

Lee,  Ceres,  Rescue  and  1764  x Henry  and  only  slightly  increased  that  of 
Supreme  and  1764  x Rescue.  The  100  pound  treatment  resulted  in  an  increase 
only  in  Supreme  and  1764  x Rescue. 

The  loaf  volumes  of  the  bread  correlate,  in  general  with  the  protein 
contents  indicating  that  there  is  no  very  marked  effect  on  the  gluten 
characteristics  of  the  samples  for  the  different  treatments.  Pilot  and 
1764  X Henry  showed  the  greatest  differences  in  loaf  volume  for  the  soil 
treatments,  but  noneof  these  differences  were  considered  highly  significant. 
Considering  the  loaf  volume , crimib  color  and  the  grain  and  texture.  Thatcher 
and  Lee  were  affected  least  by  the  nitrogen  treatment. 

In  a second  study,  15  samples  of  Thatcher  grcwi  at  Bozeman,  Montana, 
under  irrigation  were  treated  with  urea  sprays  (foliar ) and  ammonium  nitrate, 
added  to  the  soil,  during  different  stages  of  growth. 

The  early  application  of  the  foliar  treatment  increased  the  acre  yields 
while  later  applications  had  no  effect  on  yield.  The  first  date  of  application 
to  the  soil  also  increased  materially  the  acre  yields  while  the  latter  date 
had  no  effect.  The  first  4 foliar  treatments  increased  the  protein  content 
significantly  while  the  July  23  treatment  gave  some  increase.  The  soil 
treatment  on  May  29  had  no  effect  on  protein  content  but  the  one  on  June  23 
greatly  increased  it. 

For  the  most  part  the  loaf  volumes  of  the  bread  were  about  that  expected 
for  the  protein  content  of  the  samples. 

There  has  been  some  improvement  in  the  test  weight  of  the  samples  by 
the  different  treatments.  In  some  instances  the  increase  wa^  as  much  as 
1.6  pounds.  Time  of  application  of  the  treatments  did  not  appear  to  have 
a consistent  effect  on  test  weight,  although  the  early  foliar  treatment 
showed  slightly  higher  weights  than  the  later  dates. 
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COmiERCIAL  SAMPLES 

As  in  past  years,  a niirriber  of  commercially  grovvn.  wheat  samples  were 
obtained  through  the  Obtain  Branch,  Production  and  Marketing  Administration, 
for  comparison  with  the  varieties  and  strains  produced  in  experimental  plots. 
Fifteen  such  samples,  representing  a number  of  grades  and  throes,  were 
obtained  at  Great  Falls,  Mont.j  and  Minneapolis  and  Duluth,  Minn.  The 
samples,  were  composited  by  grade  from  4,400  cars  of  wheat  grading  I'To.  3 or 
better-.  This  is  the  fourteenth  season  such  samples  have  been  tested.  The 
results  are  given  in  table  10. 

These  ‘samples  generally  averaged  lower  in  protein  content  than  the 
varieties  and  strains  gro^-vn  in  experimental  plot  arxd  nursery  trials.  The 
Great  Falls,  Mont.,  samples  averaged  highest  in  protein  content  and 
Minneapolis,  Hinn.,  samples  lowest.  The  commercial  samples  of  the  Subclass 
Northern  Spring  (N.S.)  appear  as  a group  to  be  best  in  flour  yield  as  based 
on  their  test  weights.  The  milling  characteristics  were  much  alike  for 
the  commercial  and  experimental  samples  with  the  experimental  varieties 
and  strains  perhaps  slightly  higher  in  yield  of  flour,  Othervmse,  the 
baking,  and  .chemical  results  do  not  appear  to  be  greatly  different  when 
compared  with  samples  having  approximately  the  same  protein  content. 


Table  10. — f/Iilling,  baking,  and  chemical  results  on  fifteen  composite  commercial  samples  of  hard  red  spring  wheat  obtained  at 
Great  Falls,  Montana;  Duluth  and  Minneapolis,  Minnesota,  representing  the  1952  crop. 
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CORRELATION  AND  REGRESSIONS 

Correlation  coefficients  (r)  for  optimum  loftf  vol\mie  and  flour  protein 
content  of  five  varieties  and  strains  have  been  calculated  and  are  presented 
in  table  !!•  Also  shoTwn  in  this  table  is  the  slope  of  the  regression  line 
or  the  change  in  loaf  volume  for  each  1.0  percent  of  protein  (b^^),  the 
average  protein  content  of  the  flour  and  the  loaf  volume  of  the  bread,  and 
the  loaf  volumes  adjusted  to  a 13.0  percent  protein  basis  by  the  means  of 
the  regression  equation.  The  plotted  regression  lines  for  each  variety  are 
showi  in  figure  1 . 

Ihe  graph  shows  that  the  relation  between  loaf  volume  and  protein 
content  is  generally  ninear.  These  results  are  in  accordance  with  those 
of  the  last  eight  years  (1944  to  1951)  where,  with  a few  exceptions,  the 
points  'fell  on  or  very  close  to  the  calculated  regression  lines.  Most  of 
the  correlation  coefficients  for  loaf  volume  and  flour  protein  content  are 
high.  The  highest  coefficients  are  for  Thatcher  and  Mi  da.  The  wheat 
having  the  lowest  coefficient  this  season  was  Loe,  It  should  be  noted 
that  the  number  of  samples  of  each  variety  is  rather  small  for  a study  of 
this  kind.  This  fact  should  be  considered  in  e^culuating  the  results. 

One  of  the  important  results  of  this  study  and  of  interest  is  the 
difference  in  level  and  particularly  in  the  slope  of  the  regression  lines 
for  the  different  varieties.  A comparison  of  the  regression  lines  shows 
that  Rival  is  the  best  of  the  wheats  and  1764  x Henry  poorest  in  gluten 
quality,  Ihe  change  in  loaf  volume  for  1 percent  of  protein  was  highest 
for  Rival  (62,8  cc)  and  lowest  for  1764  x Henry  (44.6  cc , ) , The  loaf 
volume  expressed  on  a 13,0  percent  protein  basis  shows  that  Lee  and  Mida 
were  the  lowest  and  Rival  the  highest  of  the  group. 


Table  11,  - Statistical  summary  of  protein  content  loaf  volimae  data  for 
varieties  of  hard  red  spring  wheat. 


Variety 

or 

Cross 

State 

or 

H.  No 

No.  of 
samples 

• 

1/ 

r 1/ 

Protein 

of 

flour 

Average 

loaf 

volimie 

Loaf  volume 
at  13.0  pet. 
protein  con- 
tent 3/ 

Co 

Pet, 

Cc 

^ 

Rival 

13 

62,8 

.871 

12,3 

850 

894 

Thatchep 

24 

59.5 

.906 

13.4 

887 

864 

1764  X ^nry 

2211 

18 

44.6 

.896 

13.4 

874 

856 

Mida 

17 

53.2 

.941 

12.8 

828 

839 

Lee 

19 

55.7 

.857 

14.2 

888 

822 

^ Slope  of  the 

regression 

line  or  the 

cubic 

centimeter 

change 

in  loaf 

volimae  for  each  1 percent  of  protein. 

Vi- 


^ Correlation  coefficients  for  loaf  volume  and  flour  protein  content. 
All  correlation  coefficients  are  significant  at  the  1 percent  level. 

^ Calculated  from  regression  equation. 


LOAF  VOLUME  (cc.) 


FLOUR  PROTEIN  (POT.) 


F16.1.-REGRESSI0N  LINES  FOR  FLOUR 
PROTEIN  AND  LOAF  VOLUME  FOR  FIVE  HARD 
RED  SPRING  VARIETIES  FROM  THE  1952  CROP. 
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MOTES  ON;  S:Q1IE  OF  THE  NEl-J  STRillNS  OF 
CURRENT  INTEREST 

Each  year  many  ne^'j  wheats  are  tested  along  with  the  leading  commercial 
varieties  for  chemical  composition,  mlling,  and  bread-baking  quality.  The 
data  on  eight  new  strains  of  'current  interest  with  averages  expressed  as  a 
percentage  of  comparable  samples  of  Thatcher  are  shown  in  tabl.e  12. 

Thatcher  x Surpresa,  11-39-8 

Thatcher  x Surpresa,  11-39-8^  Minn.  282U  (CI.  126I4I)  was  developed  at 
and  first  included  in  the  Uniform  Regional  Nursery  by  the  St.  Paul,  Minn., 
station  in  1914-8.  It  has  good  leaf  rust  resistance  and  high  yield. 

Three  samples  of  Minn.  282^.  from  the  19^2  crop  show  it  exceeded 
Thatcher  in  test-weight-per-bashel,  protein  content  of  wheat  and  flour, 
flour  jdeld,  loaf  volume,  crumb  color  and  grain  and  tesrbure  of  bread.  It 
averaged  considerably  lower  than  Thatcher  in  ash  content  of  flour.  These 
results  are  in  agreement  with  the  previous  2 year's  tests.  The  dough 
mixing  time  of  Minn.  282lt  has  been  found  to  be  considerably  shorter  than 
that  of  Thatcher.  A short'  dough  mixing  time  such  as  found  in  I’lLnn.  282li 
is  objectionable.  The  dough  handling  properties  of  Minn.  282I4  were  slightly 
weak  and  sticlqr  and  inferior  in  this  respect  to 'the  standard  accepted 
varieties.  It  has  consistently  averaged  higher  in  protein  content  -than 
Thatcher  grown  under  comparable  conditions. 


176h  X Henry 

The  strain  I76I4  x Henry,  N,  No,  2211  (C.I.  12733'iwas  included  in 
the  Uniform  Regional  Nursery  for  the  first  time  in  19h9»  It  is  a very 
early  bearded  wheat,  and  has  moderate  resistance  to  leaf  rust.  . • 

The  average  of  I8  samples  shows  that  N.  No,  2211  is  comparable  to 
Thatcher  in  test-weight-per-bushel,  protein  content  of  ijheat  and  flour, 
water  absorption,  dough-mixing  time,  loaf  volume,  and  grain  and  texture 
of  bread.  It  is  2.0  percent  lower  -than  Thatcher  in  flour  yield  and  .Oij 
percent  lower  in  flour  ash  content.  Host  samples  of  it  have  generally 
milled  satisfactorily,  but  some  have  shoxm  a tendency  for  the  middlings 
to  be  difficult  to  reduce  to  flour,  N,  No.  2211  is  slightly  better  than 
Thatcher  in  crumb  color  of  bread.  The  dough  characteristics  are  satis- 
factory, but  not  so  strong  as  in  Thatcher,  It  is  a wheat  of  good  strength 
considering  the  data  as  a whole,  but  not  as  strong  as  Thatcher, 


-40- 


■•  ■■  ■ IfcMurachy-Sxchange  x Redi'aan3  ; . 

McHurachy-Sxchange  x Redman^  RL262U  (O.I,  129^3)  is  a Canadian  selection* 
It  has  shoT-n  resistance  to  15B  stem  rust  at  lower  temperatures,  A limited 
number  of  milling'  and  baking  tests  in  the  United  States  and  Canada  last 
year  shoxred  it  to  be  similar  to  jiarquis  in  quality. 

The  protein  content  of  wheat  and  of  flour  of  txTO  samples  of  KcMurachy- 
Sxchange  x Redman3  xiras  one  percent  greater  thqn  those  for  comparable  samples 
of  Thatcher, 

•It  is  verx'-  similar  to  Thatcher  'in  test-weigit-per-bushel,  yield  of  flour, 
flour  ash,  water  absorption,  dough  mixing  time  and  grain  and  texture  of  bread. 
It  X’Tas  slightly  loxcer  in  loaf  volume  of  bread,  but  better  in  crumb  color  than 
Thatcher.  The  dough  handling  propei-’ties  based  on-  the  testing  of  on3.y  txTO 
samples  ^.^^ere  found- to  be  generally  satlsfactor3r.  It  rnlled  satisfactorily 
and  produced  a granular  type  flout.  It  appears  from  these  limited  tests  to 
be  generally  satisfactory  for  bread,  but  not  quite  so  strong  as  Thatcher. 

■■  Front  ana-  X Thatdier,  Il^Iid-^l 

Fr ont ana  X Thatcher,  II-h6-^3',- Finn.  2855  was  developed  at'- St.  Paul, 
I':innesota,  It  has  shbxm  good  15B  stem  rust  resistance. 

Comparable  milling  and  baking  tests  show  that  Finn.  2855  bas  exceeded 
Thatcher  xJith  respect  to  protein  content  of  xdieat  and  flour,  test  weight 
per  bushel  and  crumb  color  of  bread.  It  has  been  one  of  the  better  strains 
in  xfheat  protein  content  averaging  2.7  percent  higher  than  Thatcher.  It 
averaged  conside rabl3'-  lower  than  Thatcher  in  ash  content  of  flour.  Ifinn.  2855 
is  vei^r  similar  to  Thatcher  in  flour  ileld,  loaf  volume  of  bread  and  grain 
and  tejrbure.  It' has  a short  dough  mixing  time  averaging  50  percent' less 
than  that  of  Thatcher.  This  is  an  objectionable  characteristic  of  Minn.  2855. 
The  dough' handling  properties  from  these  limited  tests  made  on  t>ro  samples 
xrere  xreak  and  inferior  to  those  of  the  approved  varieties,  ‘ It  has  shoxm 
satisfactorj'- milling  properties,  ' • 

Triunfo  x Thatcher  630 

Triunfo  x Thatcher  63O  (C.I.  12625)  developed  in  South  Dakota  was  g'rbxn 
at  three  of  the  stations  in  that  State  in  1952. 
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Based  on  the  average  of  three  comparable  samples  Triunfo  x Thatcher  63O 
has  exceeded  Thatcher  in  test 'weight  .per.  bufnel,  protein  content  of  wheat 
and  flour  and  crumb  color  of  bread,.  It  averaged  2,5  percent  higher  in  wheat 
protein  content  than  Thatcher.  It  was  lox^rer  in  flour,  ash,  water  absorption, 
bread  loaf  volume  and  grain  and  texture.  The  dough  mixing  time  of  Triunfo  x 
Thatcher  63O  is  much  shorter  than  that  of  Thatcher.  T!ie  dough  characteristics 
anpear  to  be  satisfactory  from  the  tests  made,  but  are  not  as  strong  as 
many  of  the  acceptable  varieties.  It  is  a softer  wheat  than  most  of  the 
approved  hard  red  spring  varieties  and  yields  about  2,  0 percent  less  flour 
than  Thatcher.  Two  of  the  samples  tested  this  year  have  shotjn  questionable 
milling  properties,  handling  much  like  a soft  wheat  in  the. mill, 

■ ' Frontana  x Thatcher,  II-lj6<-13 

Frontana  x Thatcher,  II-[i6-13,  Minn,  285U  (C.I.  13030 ) was  developed 
at  St.  Paul,  Minnesota,  and  has  shox-jn  good  15B  stem  rust  resistance. 

Comparable  milling  and  baking  tests  of  three  samples  shox-j  that 
Minn.  2Q^k  exceeds  Thatcher  x^ith  respect  to  test  weight  per  bushel,  protein 
content  of  wheat  and  flour  arjd  crumb  color  of  bread.  It  has  been  one  of 
the  tetter  samples  in  xjheat  protein  content  averaging  1.6  percent  higher 
than  Thatcher.  Although  high  in  protein  content,  the  loaf  volume  is  lox^er 
than  expected,  indicating  that  the  quality  of  the  gluten  is  not  as  strong 
as  some  of  the  approved  varieties.  The  dough  mixing  time  for  Minn.  2Q^h 
is  shorter  (50  percent)  and  more  critical  than  for  Thatcher.  It  produced 
a dough  that  x-jas  sticlcg  and  weak.  One  sample  of  iiinn.  285i4  milled 
satisfactorily,  but  the  other  two  were  questionable.  They  milled  soft 
and  the  middlings  Xirere  difficult  to  reduce  to  flour  X'-ihich  bolted  slow. 

It  averaged  about  5<>0  percent  less  in  flour  yield  than  Thatcher,  This 
strain  a;opears  inferior  to  the  approved  varieties  in  quality, 

Tims te in  x Kenry,  II-j4l|~65 

Timstein  x Kenry,  II-i|l4-65  (C.I.  13026)  developed  ab,Sta  Paul,  1 
Minnesota,  X’jas  grown  in  the  Uniform  Regional  nursery  for  the  first  time 
in  1952. 

Tx'io  samples  of  Timstein  x Henry  II-I4U-65  show  that  it  exceeded 
Thatcher  only  slightlj’-  in  test-weight-per-bushel,  protein  content  of  wheat 
and  flour  and  crumb  color  of  bread.  It  averaged  2.5.0  percent  shorter 
in  dough  mixing  time,  was  lower  in  loaf  volume  and  x^rater  absorption  than 
Thatcher.  It  was  slightly  lox-jer  in  flour  ash  than  Thatcher,  It  made 
bread  of  good  grain  and  texture  and  the  dough  handling  properties  X’jere 
satisfactory.  It  milled  x-iell  but  produced  slightly  less  flour  than 
Thatcher,  This  is  a promising  strain  from  the  tests  made  thus  far. 
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Rushmore^  x Surpresa  P,i.^«36  , ' 

Rushmore^  x Suroresa  "P,y.36  (C,Ic  12972)  developed  at  Brookings, 

South  Dakota,  was  grown  at  a number  of  the  locations  in  the  spring  wheat 
area  in  1952. 

2 

Six  comparable  milling  and  baking  tests  show  that  Rushmore  x Surpresa 
P»U,36  exceeds  Thatcher  in  test  weight  per  bushel  and  protein  content  of 
wheat  and  flour.  It  has  been  one  of  the  better  strains  in  wheat  protein 
content  exceeding  Thatcher  by  2,8  percent.  P. 11.36  was  lower  in  jrield  of 
flour,  vjater  absorption,  and  loaf  volume,  crumb  color  and  grain  and  texture 
of  bread  than  Thatcher.  It  has  a considerably  shorter  (50<i0  percent)  dough 
mixing  time  than  That cher.  and  weak  dough  characteristics.  The  milling 
propert-.es  of  P,llc36  were  generally’’  satisfactory.  This  does  not  appear 
to  be  a very  promising  strain  and  the  results  would  indicate  that  it  is 
inferior ‘to  the  approved  varieties. 
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